Introduction
Translation technology has been increasing in popularity in recent years, and one of the most popular tools on the market is the Translation Memory (TM) system, which allows translators to "recycle" parts of previous translations. However, since it is only relatively recently that translators have begun using these tools on a wide scale, there has not yet been a substantial amount of research into the impact that they have on translators or their work. This paper describes a methodology developed to compare two different ways of working with a TM system -interactive mode and pre-translation mode -in order to determine which seems to be the most beneficial with regard to increasing translation productivity, translation quality, and translator satisfaction. The paper is divided into 4 main parts. Section 1 explains some of the challenges associated with the translation market and outlining the impact of TMs on the market. Section 2 introduces the two methods of working with a TM. Section 3 describes the pilot study. Section 4 offers some concluding remarks.
Challenges in the Translation Market
The translation industry is currently facing a number of challenges, including a growing demand for translation coupled with shorter deadlines and a shrinking workforce (Charron 2005) . Today, the volume of translation is rapidly increasing due to globalization, and pressure on translators to produce high-quality translations in shorter times is also increasing since many companies are looking to ship all language versions of a product simultaneously. However, despite the fact that the volume of translation is increasing, there is a current shortage of trained translators, and relatively few graduates of translation programs are entering the industry (CTISC 1999).
As a result, more translators are turning to technology to help increase productivity, while still maintaining a high quality. As discussed by researchers (e.g. L 'Homme 1999; Esselink 2000; Austermühl 2001; Bowker 2002) , many tools and resources are available to translators, such as corpus-analysis tools, terminology managers and machine translation; however, the most popular tools today are TMs, which contain an aligned database of previous translations that can be searched to find solutions for new translations.
Impact of Technology
TMs are proving to be a very valuable translation commodity, and both translators and their clients would like to claim ownership over the TM database. However, as pointed out by Topping (2000: 59) , from a legal perspective, neither party appears to have clear-cut ownership rights, so the matter is being hotly debated. Many translators believe that since they are putting their time and effort into building up the TM, they should own it because it is their intellectual property.
Meanwhile, the client's perspective is presented by Yunker (2003: 221) , who states "once you translate a sentence, you shouldn't have to pay for it to be translated again." In fact, many TM systems contain a repetition analysis module that clients can use to compare new source texts against the TM database to determine approximately how much of the text can be recycled. As a result, clients are beginning to demand discounts for any text translated with the aid of a TM.
TMs can clearly help translators increase their productivity, and if discounts are given for matches retrieved from the TM, costs can be reduced. Because clients can get their translations more quickly and cheaply if a translator uses a TM, some clients are insisting that this technology be used. However, this raises some additional issues.
Firstly, TM systems are relatively expensive, and not all translators own one. Secondly, there are a wide variety of TM tools on the market, and it is not yet easy to transfer data between all these systems.
1 Therefore, even if a translator does have a TM, it may not be the same TM that the client uses. Thus, in a market that is already experiencing a shortage of translation professionals, the pool of translators available to clients who insist on the use of a TM -not to mention a particular TM -is even smaller.
One solution is for the client to give a translator access to the client's TM for the duration of the project. Some clients do choose this; however, an increasing number are hesitant to give translators direct access to their TMs due to proprietary issues. The client does not want the translator using their TM do to work for another client.
Therefore, another solution that is beginning to appear is one that makes use of a strategy called pre-translation. In a TM system, pre-translation is a function that compares the new source text against the contents of the TM database and automatically inserts any target-language matches directly into the source text. The result is a partially translated or hybrid text containing some fragments in the target language, and others that remain in the source language. The client can then give the hybrid text to the translator whose job is to translate the remaining parts of the text for which no matches could be found. In principle then, the client can provide the translator with material from the TM without giving her/him direct access to it. However, an important question that remains is how pre-translation compares to working interactively with a TM, particularly as regards productivity, quality and translator satisfaction.
Overview of TM Systems
Detailed descriptions of how TM systems operate can be found in the literature (e.g. L'Homme 1999; Bowker 2002), so only a brief description will be given here. Basically, TMs process texts in small chunks known as segments, which usually correspond to sentences or sentence-like structures. When texts are added to a TM, the tool automatically divides them into segments, and then aligns the corresponding segments from source and target texts to produce translation units (TUs), which are stored in the database for future reuse.
Interactive Translation
The most common way of working with a TM is in interactive mode where a translator opens the new text to be translated within the TM environment and proceeds to translate in a linear fashion (i.e., sentence by sentence). The translator can consult the TM database or associated term base, accept or refuse proposed matches and view the results of each segment to be translated.
In interactive mode, when a translator opens the new source text, the TM system first divides this text into segments. The TM then takes the first segment of this new text and compares it against all the segments stored in the database. This comparison is done strictly on the basis of "character-string similarity" (Somers 2003: 38) , meaning that the spelling, punctuation and all other parts of the segments are taken into account when the TM system tries to find matches.
Matches
When the system finds a match, it retrieves the matching TU from the database and presents it to the translator, who can accept, modify, or reject it. There are a number of possible types of matches.
-Exact match: a segment that is identical in every way to one already stored in the database. -Fuzzy match: a segment that is similar to one stored in the TM database.
-Term match: a term found in the source text that matches one found in the term base associated with the TM system.
Pre-translation
Most TM systems also permit pre-translation, which Heyn (1998: 129) describes as the process of partially translating a text by having a TM system automatically replace elements in the source text with target language equivalents taken from the TM database or term base. As noted above, pre-translation is gaining favour among clients who do not wish translators to access their TMs directly.
Pilot Study
A pilot study was carried out and three hypotheses were formulated and then tested in an experiment. Clearly, the scale of the experiment was too small to produce definitive results; however, it did generate some interesting preliminary findings that suggest it could be worth scaling up this investigation.
Hypotheses
-Productivity: Translators working with pre-translated texts will have a lower productivity than translators working interactively with TMs because the former will need to spend more time trying to decipher the hybrid text and finding target language formulations that fit in with those parts of the text that have already been translated. -Quality: Translators working with pre-translations will produce lower-quality translations than translators working in interactive mode because the former are obliged to work with texts that have been partially translated using a variety of different styles, and they do not have access to all the information contained in the TM database. -Translator satisfaction: Translators working with pre-translations will have lower job satisfaction than translators working interactively with TMs because the former are obliged to adapt their style to that which is already contained in the pre-translated text, which means they will have less control over the creation of a holistic text.
Experiment
To test the validity of these hypotheses, an experiment was conducted. It included a relatively homogeneous group of 4 students from the MA in Translation program at the University of Ottawa who acted as French-to English translators, and two professors who acted as evaluators. The subject field was UV radiation and the ozone layer. The Fusion Translate™ system was used to create a TM database of approximately 2700 TUs. Two 350-word source texts from the same subject field were chosen to be translated for the experiment.
For the experiment, each translator translated 2 texts: one in interactive mode and one in pre-translation mode. To ensure that it was not simply the source text (ST) that was conducive to one or the other method of translation, translators A and B used ST1 in pre-translation mode and ST2 in interactive mode, and the other two did the opposite. The translators recorded the time required to do each translation. They also filled out a questionnaire about which method proved more satisfactory and why. The 8 translations were then assessed by the evaluators according to a set of pre-established evaluation guidelines. Since two of the translators recorded the same time for their pre-translation and interactive translation tasks, and since one of the others showed improvement when working in interactive mode and the other when working in pre-translation mode, the tentative conclusion based on this data is that the translation method has no significant impact on the productivity of a translator.
Data analysis

Productivity
Quality
The evaluators assigned a score to each translation, which made it possible to compare the results and determine, for each translator, which method resulted in a higher quality text. A summary of the results is contained in Table 2 . The data provide only weak support for the hypothesis that interactive mode produces higher quality texts. Slightly more than half of the time (5 times out of 8) the evaluators judged the texts produced using interactive mode to be of higher quality, though on 3 out of the 5 occasions, they were rated as being only slighter better.
Translator satisfaction
Based on the questionnaire responses, the translators prefer working interactively, which supports the hypothesis. Two of the four translators were more satisfied with the text that resulted from interactive mode whereas the other two were equally satisfied with the results of both methods. Moreover, all preferred working with the TM to working without it and agreed that if asked by a client to work with a TM they would choose interactive mode over pre-translation mode.
Concluding remarks
The results of this small experiment show that while productivity seems comparable across the two methods, the quality of the texts appears to be slightly higher when using interactive mode, and the job satisfaction is considerably higher in this mode also. Clients should keep this in mind when seeking translations. As noted in section 1.2, some clients choose pre-translation because they are afraid of giving translators access to their TM databases, but they may not realize that they could be getting lower quality texts as a result. Moreover, with so much translation work available, and relatively few translators to do it, translators are in the happy position of being able to select which jobs they accept, and since it appears that they do not like working with pre-translations, clients who do not permit interactive translation may have trouble finding translators to work for them.
NOTES
1. The Translation Memory eXchange (TMX) standard will help to alleviate this problem, but it has not yet been implemented in all TM systems. 2. A user can adjust the minimum match value according to the degree of fuzziness desired (e.g. 70%, 80%, etc.).
